Assessing suicidal thoughts and behaviors is difficult because at-risk individuals often fail to provide honest or accurate accounts of their suicidal thoughts or intentions. Research has shown that the Death Implicit Association Test (D-IAT), a behavioral test that measures implicit (i.e., outside of conscious control) associations between oneself and death concepts, can differentiate among people with different suicidal histories, such as those with different severity or recency of suicidal behaviors. We report here on the development and evaluation of a shorter and simpler version of the D-IAT called the Death Brief Implicit Association Test (D-BIAT). We recruited large (ns Ͼ 1,500) samples of participants to complete the original D-IAT and shorter D-BIAT via a public web-based platform and evaluated different scoring approaches, assessed the reliability and validity of the D-BIAT and compared it with the D-IAT. We found that the D-BIAT was reliable, provided significant group differences with effect sizes on par with the D-IAT, as well as similarly sized classification metrics (i.e., receiver operator characteristics). Although the D-IAT was nonsignificantly better on most outcomes, the D-BIAT is 1-1[1/2] minutes shorter and provided larger effect sizes for distinguishing between past year and lifetime attempters. Thus, there is a trade-off between administration time and improved outcomes associated with increased data. The D-BIAT should be considered for use where time or participant burden needs to be minimized, such as in clinical settings.
. Thus, suicide prevention remains a pressing public health problem.
One of the most important issues in enhancing suicide prevention efforts is improving suicide risk assessment in clinical settings (Large et al., 2016) . However, risk assessment is among the most challenging problems faced by both clinicians, who seek to keep their individual patients safe, and researchers, who seek to understand how to best predict and prevent suicide on a macro scale. One important concern is that the dominant form of risk assessment is asking patients to report their own level of risk. Although, self-report provides crucial information regarding suicidal thoughts and past behaviors, it is limited because people may not accurately report their current or near future suicidal risk (Carter et al., 2017) , either because they are motivated not to be forthcoming or they do not have conscious awareness of their future risk level. A recent meta-analysis found that the 3-month period following discharge from a psychiatric facility represents a high-risk period with a pooled suicide rate (1,132 per 100,000) approximately 100 times the global suicide rate (Chung et al., 2017) . Studies have shown, however, that large majorities of inpatients that die by suicide shortly after they are discharged reported no suicidal ideation at last communication with a clinician (Berman, 2017; Busch, Fawcett, & Jacobs, 2003; Ribeiro et al., 2017) .
To overcome the limitations of self-report and improve risk assessment, researchers have been seeking more objective markers of suicidal risk via computerized behavioral tests, such as the Implicit Association Test (IAT). The IAT uses the reaction time (RT) of keyboard (or touch screen) responses to measure implicit cognitions that are relatively outside of conscious control. Implicit measures are promising because they may provide access to risk levels that are not attainable through self-report. Indeed, across several studies, including one large-scale study (ns Ͼ 2,000), implicit cognitions on self-harm IATs have been found to track the degree of severity of suicidal behaviors (i.e., distinguish between those with a history of suicide attempts and those with a history of ideation) and the degree of recency (i.e., differentiating those with a past year suicide attempt vs. those with a lifetime attempt; Glenn et al., 2017) . In smaller-scale studies, implicit cognitions have also prospectively predicted suicidal behaviors above commonly assessed risk factors and clinician prediction (Barnes et al., 2017; Nock et al., 2010; Nock & Banaji, 2007; Randall, Rowe, Dong, Nock, & Colman, 2013) . Thus, assessing implicit cognitions with the IAT appears to be a promising approach to improving suicide risk assessment.
One area of concern with the potential translation of behavioral tasks, such as the IAT, to applied clinical settings, is the patient burden associated with completing such tasks, in terms of time and cognitive demand. Although the Death IAT (D-IAT) is brief (ϳ3-4 min including instructions), shortening the task may enhance its clinical utility. For example, if patients were asked to complete the D-IAT as part of an assessment battery in a busy emergency department or following weekly therapy sessions or multiple times a week or day as part of ongoing risk assessment, reducing the task by a minute or two may increase both feasibility and participation rates. Thus, a version of the D-IAT that is shorter but produces similar results as the full D-IAT could provide enhanced clinical value.
In terms of cognitive demand, the D-IAT requires participants to categorize words into four different categories. Although relatively simple, the D-IAT may be challenging for some high-risk patients, particularly given that patients with a prior suicide attempt show reduced executive functioning and attention (Keilp et al., 2001 (Keilp et al., , 2013 . Thus, there is also a need for a simpler version of the D-IAT that reduces the number of categories participants have to keep in mind.
The Brief IAT (BIAT; Nosek, Bar-Anan, Sriram, Axt, & Greenwald, 2014) can address these two issues because the BIAT requires about half the time of the regular IAT and, also, it is a simpler task, requiring participants to categorize words into only two categories. A death version of the BIAT (D-BIAT) will only be useful if, at minimum, it reproduces effects from the regular D-IAT, such as tracking the severity and recency of suicidal behaviors. If the D-BIAT also produced similar magnitude effects as the regular D-IAT, then, given its shorter duration and potential reduced cognitive demands, it could find more widespread use in clinical settings and research studies as well, which could provide additional understanding of implicit cognitions about death and suicidal behaviors.
Given that the D-BIAT has never been previously tested, there are multiple steps required to establish whether it has utility, in either clinical or research contexts. Thus, there were two sequential aims of the current study. First, we sought to test the best approach to scoring the D-BIAT by comparing the group difference effect sizes, classification metrics, and reliability of different D-BIAT scoring methods. For this aim, we also tested whether, compared with a two-block version, an additional block improved results enough to warrant its inclusion and increased task duration (approximately 25 s longer). Second, in a separate sample, we compared the D-BIAT, using the scoring approach from the first aim that maximized its effects, and the regular D-IAT to determine whether the D-BIAT provided similar results as the regular D-IAT in less time and in a less cognitively demanding test.
Method Participants
Between November 2014 and April 2017, 4,550 adult volunteers consented to participate at the Project Implicit Mental Health (PIMH) research website (www.ImplicitMentalHealth.com) and selected a self-harm IAT among several mental health-related IATs. Participants that selected to complete a self-harm-related IAT were randomly assigned to the D-IAT (n ϭ 2,212) and, beginning in January 2015, the D-BIAT (n ϭ 2,338). Publicly available, web-based versions of the IAT were first administered in 1998. Since that time, millions of people have participated through the Project Implicit and PIMH websites and the validity this administration approach has been well-supported (Nosek et al., 2007; Nosek, Banaji, & Greenwald, 2002; Nosek, Greenwald, & Banaji, 2005) . Participants were excluded from analyses if they consented but did not complete the D-IAT (n ϭ 87) or D-BIAT (n ϭ 203), did not complete the demographic information (IAT: n ϭ 229, D-BIAT: n ϭ 222), surpassed the error (IAT: n ϭ 11, D-BIAT: n ϭ 162) or latency criteria (IAT: n ϭ 47, D-BIAT: n ϭ 97; see below for criteria), resulting in a final sample size of 3,586 (D-BIAT: n ϭ 1731; D-IAT: n ϭ 18,55; some participants were excluded for more than one criterion). This study was approved by This document is copyrighted by the American Psychological Association or one of its allied publishers.
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the Harvard University and University of Virginia institutional review boards.
Measures
Sociodemographics. Sociodemographic data was collected from participants, including age, sex, ethnicity, race, education, and country of residence.
Death Implicit Association Test. Implicit cognition about suicide was measured using death-related versions of the IAT (Greenwald, McGhee, & Schwartz, 1998) and BIAT (Nosek et al., 2014) . In both tasks, participants classify stimuli presented in the center of the screen into categories. The category labels are located on the left and right of the screen and participants classify stimuli by selecting keys corresponding to the left or right. By measuring RTs as participants classify the different stimuli, the IAT and BIAT can reveal implicit mental associations (explained in further detail below). Both the D-IAT and D-BIAT were examined to measure the extent to which participants associated death-related constructs with the self.
In the regular D-IAT, the categories correspond to concepts, such as "death" and "life" and, attributes, such as "me" and "not me." Each side of the screen always contains one concept category and one attribute category. For example, in one category pairing condition, participants may see "death" and "me" paired and "life" and "not me" paired. On each trial, as stimuli related to each of these categories appear, one at a time, in the center of the screen, participants sort them as quickly as possible into their corresponding categories by pressing the "E" key, corresponding to the categories on the left, or the "I" key, corresponding to the categories on the right. Later in the task, the attribute categories switch sides and more trials are administered. Requiring the same response for concept and an attribute, implicitly links the two categories (e.g., "death and me" and "life and not-me"). RTs are assumed to be faster if the concept and attribute pairings are more automatically associated in memory. An implicit bias is thus revealed if RTs during one set of concept-attribute pairings (e.g., "death and me" and "life and not me") are faster than reactions times during the opposite set (e.g., "death and not me" and "life and me").
The D-IAT contains seven blocks. To provide practice and introduction to the task, three of the blocks, each with 20 trials, are single dimension classification blocks (e.g., categorizing stimuli as fitting into either the death or life categories, without also categorizing the me/not me stimuli). Data from these blocks are discarded. Thus, there are four blocks scored. The first block of each pairing contains 20 trials and the second block contains 40 trials, but they are scored equally, meaning the first 20 trials are weighted heavier than the later 40 trials. Weighing trials in this way is in accordance with standard IAT scoring procedures (Greenwald, Poehlman, Uhlmann, & Banaji, 2009) , which also recommends that all error trials are retained in analyses and that trials with latencies greater than 10,000 ms (0.3% of all trials) or less than 400 ms (2.6% of all trials) are discarded and participants with more than 40% errors or more than 10% trials with long or short latencies are excluded (see the Participants section for numbers of participants that exceeded these criteria; none had greater than 10% trials with 10000ms latencies). Mean RTs from corresponding blocks are subtracted and divided by the standard deviation over all trials from those blocks, resulting in D scores that are then averaged to create an overall D score. D scores were calculated so that positive values indicate a stronger association between the self and death. See the appendix in Glenn et al. (2017) for the complete stimulus set.
Death Brief Implicit Association Test. The D-BIAT is identical to the regular D-IAT with three important exceptions. First, like the D-IAT, there are four categories of words presented; however, only two categories labels are presented and participants only have to focus on categorizing words under these two labels. For example, participants are instructed to press the "I" key to categorize "death" or "me" words and to press the "E" key to categorize any other stimulus. Thus, rather than having to keep track of four categories as in the D-IAT, participants only keep track of two. Second, the "me" label appears in every block and the "death" and "life" labels are presented every other block. The "other" label is never presented. Third, the D-BIAT is shorter than the D-IAT; there are fewer blocks and there are no single dimension classification blocks, meaning, unlike the D-IAT no data are discarded. Based on Nosek et al. (2014) , we recoded latencies shorter than 400 ms (2.7% of all trials) to 400 ms and latencies greater than 2,000 ms (5.6% of all trials) to 2,000 ms, removed trials greater than 10,000 ms (0.2% of all trials) and excluded participants with more than 10% of trials under 300 ms or for whom 30% of trials were errors (see the Participants section for numbers of participants that exceeded these criteria). Blocks consisted of 20 trials.
The BIAT has shown high consistency and sensitivity for multiple topics (Petróczi et al., 2010; Yang, Shi, Luo, Shi, & Cai, 2014) , but no study has ever examined the D-BIAT. Although, Nosek et al. (2014) provided scoring recommendations for the BIAT, the D-BIAT has several differences with the version of the BIAT analyzed in their paper. The BIAT analyzed in this prior study included four trials at the beginning of each block that contained only attribute categories, whereas the D-BIAT contained concept and attribute categories on all trials. Second, the BIAT from the prior study contained a 16-trial practice block whereas the D-BIAT did not contain any practice. Third, the BIAT from Nosek et al. (2014) contained four total blocks with usable data whereas the D-BIAT contained six blocks (three blocks of each pairing). Therefore, one goal of the current study was to test different approaches to including and excluding data (e.g., excluding the first four trials) from the scoring of the D-BIAT.
Self-Injurious Thoughts and Behaviors Interview. Participants' history of self-injurious thoughts and behaviors was assessed using an abbreviated (20-item) self-report version of the Self-Injurious Thoughts and Behaviors Interview (SITBI; Nock, Holmberg, Photos, & Michel, 2007) . Questions assessed history of nonsuicidal self-injury, suicidal thoughts, suicide plans, and suicide attempts. To identify the subset of attempts requiring medical attention, "If you have ever attempted suicide, did any attempt result in an injury, poisoning, or overdose that had to be treated by a doctor or nurse?" was also asked. Individuals rated the frequency of each behavior within their lifetime, the past year, and the past week. The interview version of the SITBI has shown high reliability and validity in multiple samples (Fischer et al., 2014; García-Nieto, Blasco-Fontecilla, Paz Yepes, & Baca-García, 2013) . The study also included a risk management protocol, which asked participants questions about their current desire to harm themThis document is copyrighted by the American Psychological Association or one of its allied publishers.
selves and their desire to die. Although, there are limitations to collecting these data with self-report, studies have found that people are more comfortable reporting sensitive information in online surveys, even when not fully anonymized (Shapiro, Chandler, & Mueller, 2013) . The fact that the current study was both online and anonymous, may have made participants more open to reporting suicidal thoughts and behaviors, compared with face-toface interviews in a lab or clinical setting. However, this online, self-report version of the SITBI has not been validated.
Procedure
The PIMH website (https://implicit.harvard.edu/implicit/user/ pimh) was advertised through posts on Internet websites, including reddit and similar message boards. It is also cited in many researchers' presentations and news coverage. Some participants may have come to the site through search engines or a class assignment. Unfortunately, we do not collect data on how people find the PIMH website.
Once on the PIMH website, participants were given preliminary information regarding implicit associations in general and then could select among several mental health-related IATs (e.g., depression, views of people with mental illness, self-esteem, alcohol, anxiety, and others; see https://implicit.harvard.edu/implicit/user/ pimh). After selecting to complete a self-harm IAT, they completed an informed consent agreement and then were randomly assigned to either the D-IAT or the D-BIAT or another self-harm IAT. The D-IAT or D-BIAT, the SITBI, and the demographics questionnaire were completed in a random order. Following the task and questionnaires, participants were provided information about the purpose of the study. Participants were then given the option of viewing their D-IAT/D-BIAT feedback on the next page (e.g., "Your responses show that you sorted words much faster when DEATH and ME were paired on the same key (relative to DEATH and NOT ME), which suggests that you may have a strong implicit association between death and yourself." (Approximately 3% of participants declined to view the feedback and this was the case within both D-IAT and D-BIAT samples.) If a participant responded to any item regarding current desire to die/hurt oneself with "extremely," he or she received a message of concern and additional mental health resource information.
Data Analysis
The first goal of the current study was to test different approaches to scoring the D-BIAT. We split the D-BIAT sample into two independent samples-one to test different D-BIAT scoring approaches and one to compare with the D-IAT. The sample used to compare different D-BIAT scoring approaches contained 33% of all participants that completed the D-BIAT (n ϭ 570). We tested two different scoring parameters: different numbers of early trials removed and number of blocks scored. Nosek et al. (2014) compared different BIAT scoring approaches and recommended removing the first four trials of each block. However, the version of the BIAT analyzed by these authors contained four "warm-up" trials at the onset of each block that contained only concept categories whereas the D-BIAT contained regular trials from the onset of the block. Therefore, we compared removing the first four trials, as recommended by Nosek et al. (2014) , with removing just the first trial of each block (based on a reviewer's comment, we also tested each block with all available trials; results, which were generally inferior to removing the first trial of each block, are available upon request). The BIAT analyzed in Nosek et al. (2014) also contained four total blocks, whereas the D-BIAT contained six total blocks. Therefore, we compared whether using data from all six blocks (i.e., three blocks of each category pairing condition) was superior to using the data from just the first four (i.e., two blocks of each category pairing condition) or two (i.e., one block of each category pairing condition) blocks. If using differing number of blocks produced identical results, we favored the shorter version, given that it reduces participant burden.
We used the following metrics to compare the different approaches to analyzing the D-BIAT: effect sizes of group differences, reliability, and classification metrics (i.e., area under the curve for the receiver operator characteristic; AUC-ROC) to discriminate among different groups. For group difference effect sizes and classification metrics, we used three groupings previously shown to be significantly different on the D-IAT (Glenn et al., 2017) and an additional grouping based on a reviewer's comment that we test group differences that would be relevant to risk assessment situations. The final groups included: (a) people with a lifetime suicide attempt versus those with no suicide attempt, (b) people with a lifetime suicide attempt versus those with lifetime suicidal ideation but no attempt, and (c) those with a past year suicide attempt versus those with a lifetime attempt (i.e., detecting past year attempts among lifetime attempters) and (d) people with past week suicidal ideation and a past year suicide attempt from those with past week suicidal ideation and no lifetime history of a suicide attempt (i.e., detecting past year attempts among current ideators). To assess split-half reliability, within each participant, we separated trials by whether they were odd or even trials, calculated two D scores, and correlated the D scores across subjects. AUCROCs is a classification metric that demonstrates how well a diagnostic test classifies positive and negative cases. In this case, AUCROCs provided metrics on how well the D-IAT or D-BIAT differentiated the various groups. We tested two AUC-ROCs for each outcome; one was based on whether the D score was above or below zero (i.e., zero threshold) and the other was based on a nonzero D score (i.e., the criterion threshold could be set at any D score value). Of note, using the zero threshold distinguishes between people that have an implicit bias for death over life (i.e., positive D scores) and those that with an implicit bias for life over death (i.e., negative D scores). For all metrics, we provide 95% bootstrapped confidence intervals with 2,000 samples.
The second goal of this study was to compare the D-BIAT with the original D-IAT to test whether the shorter, simpler D-BIAT could produce similar outcomes to the D-IAT. The sample of D-BIAT participants used to compare the D-BIAT and D-IATs consisted of 66% of participants that completed the D-BIAT (n ϭ 1,161). There were 1,855 participants that completed the D-IAT, none of which were included in a prior study using a similar sample (Glenn et al., 2017) . There were similar sociodemographic and clinical outcomes among the two samples that were administered the D-BIAT (i.e., for the first and second aims) and the sample administered the D-IAT (see Table 1 ). For Aim 2, we compared the D-BIAT and D-IAT on the same previously mentioned outcomes used to assess different scoring approaches to the D-BIAT.
A potential problem when comparing two independent samples is that demographic or self-harm variables may differ between two This document is copyrighted by the American Psychological Association or one of its allied publishers.
groups in one sample but not in the other sample. For example, compared to ideators, attempters might be significantly older in the sample administered the D-IAT but, for the sample administered the D-BIAT, attempters might be significantly younger. This type of inconsistency in group differences between samples could confound comparisons between the D-IAT and D-BIAT. Therefore, to assess the presence of this issue we tested whether, for each sociodemographic and clinical variable, the group difference effect size in one sample was significantly different than the corresponding group difference effect size in the other sample. To accomplish this, we bootstrapped Cramer's V effect sizes from chi-square tests for group differences in sex, race (White vs. non-White), ethnicity, level of education, past week suicidal ideation, and lifetime presence of a plan within each group comparison (e.g., attempters vs. nonattempters), separately within each sample (and bootstrapped Cohen's D for age differences). To statistically test this, we assessed whether, for any given group difference (e.g., age differences), the effect size from one sample (e.g., D-BIAT) fell outside the 95% confidence interval of the corresponding effect size from the other sample (e.g., D-IAT). If, on a given variable, the mean effect size from one sample was within the 95% confidence interval of the effect size for the other sample, then group differences on sociodemographic variables were not significantly different between the samples. We then compared the D-BIAT and D-IAT on the same outcomes used to assess different D-BIAT scoring approaches. For the zerothreshold D score classification, we also provide sensitivity (proportion with a prior suicide attempt correctly identified by the D-IAT) and specificity (proportion without a prior suicide attempt correctly identified by the D-IAT) metrics for the D-BIAT and D-IAT. Finally, we also provide the task duration and percentage of errors on the D-BIAT and D-IAT (for percentage of errors, we focused on the four critical blocks of the D-IAT). We hypothesized that the D-BIAT is less cognitively demanding than the D-IAT and, therefore, should result in fewer errors. A factor that makes it difficult to directly compare the D-IAT and D-BIAT error rates is that the D-IAT has three practice blocks that might reduce the D-IAT task demands compared with a D-IAT, which has no such practice.
Results

Aim 1: Comparing Different D-BIAT Scoring Approaches
We compared scoring six, four, and two blocks of the D-BIAT after removing either the first trial or first four trials from each block. Results revealed that using data from all six blocks after removing only the first trial from each block produced the best (although not significantly better than using two or four blocks) metrics on eight out of 13 outcomes and was tied for the highest on This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
another two outcomes (see Table 2 ). Specifically, this approach provided slightly larger effect sizes and classification metrics than the other approaches tested when testing differences between lifetime suicide attempters and nonattempters between those with a lifetime suicide attempt and lifetime suicide ideation and between those with past week suicidal ideation and past year attempts and those with past week ideation and no lifetime attempt. The sixblock approach also had the highest reliability. Notably, across the different outcomes, almost all point estimates were contained within the 95% confidence intervals for the other approaches, meaning these differences were not significantly different. The exception to this was with reliability, where the point estimate for the six-block approach fell outside of the 95% confidence interval for most of the other approaches. However, there was no case where the 95% confidence intervals did not overlap, which would have indicated conclusive statistical significance.
Looking across the six-, four-, and two-block metrics, it is notable that the largest improvements in effect size and classification metrics are observed when going from two-to four-block tests, with only a minimal (or no) improvement going from four to six-block tests. Given that the four-block test is only slightly inferior to the six-block test and takes approximately 30 s less to complete (six-block approach: M ϭ 1 min 52 s, SD ϭ 33 s; four-block approach: M ϭ 1 min 19 s, SD ϭ 27 s; two-blocks: M ϭ 44 s, SD ϭ 21 s), we examined both the six-and four-block versions of the D-BIAT in subsequent analyses.
Aim 2: Comparing the D-BIAT and the D-IAT
We found no instances where the sample administered the D-BIAT exhibited any group differences on sociodemographic and self-harm variables that were significantly different than the corresponding group difference in the sample administered the D-IAT (Table S1 in the supplemental materials). Thus, differences between the D-BIAT and D-IAT are unlikely to be driven by a sociodemographic or clinical group difference present in one sample but not in the other.
We compared effect sizes and classification metrics for the six-block and four-block versions of the D-BIAT with those for the traditional D-IAT. Results revealed that the D-IAT outperformed both the six-and four-block D-BIAT on most outcomes, including Cohen's D and classification metrics distinguishing lifetime suicide attempters from nonattempters, lifetime attempters from ideators and past-week ideators with a past year attempt from pastweek ideators without an attempt history (see Table 3 In addition to comparisons with the D-IAT, we also replicated the prior analysis comparing different approaches to scoring the D-BIAT by showing that scoring six blocks provided modestly (but not significantly) better outcomes than scoring four blocks (see Table 3 ). Note. LT-SA vs. LT-No SA ϭ lifetime suicide attempt (n ϭ 182) vs. no lifetime suicide attempt (n ϭ 388); LT-SA vs. LT-SI ϭ lifetime suicide attempt (n ϭ 182) vs. lifetime suicidal ideation (with no history of a suicide attempt; n ϭ 302); PY-SA vs. LT-SA ϭ past year suicide attempt (n ϭ 37) vs. lifetime (but not past year) suicide attempt (n ϭ 134); PY-SA vs. PW-SI ϭ past week suicide ideation and past year suicide attempt (n ϭ 37) vs. past week suicide ideation (with no lifetime history of attempts; n ϭ 121); AUC-ROC ϭ area under the curve for the receiver operating characteristic. Parentheses contain 95% bootstrapped confidence intervals. This document is copyrighted by the American Psychological Association or one of its allied publishers.
We note that for the comparisons of groups with past-week ideators with and without past-year suicide attempts, the D-BIAT effect size estimates and classification metrics differ greatly between the Aim 1 and Aim 2 samples (see Table 2 and 3, respectively). Furthermore, these same estimates show large confidence intervals. We examined the data and did not find any outliers or other irregularities and therefore conclude that the high degree of variability is likely due to the relatively small sample sizes of these groups.
Discussion
The current study had two aims: to compare different approaches to scoring the D-BIAT and to compare the D-BIAT with the D-IAT. The advantage of the D-BIAT is that, compared with the D-IAT, it is a shorter and simpler task, and therefore less burdensome. Therefore, it could be helpful in assessing implicit cognitions about death in patients in clinical settings and study participants in research settings. For the first aim, we found that only eliminating one (vs. four) trials from each block resulted in better outcomes and that the six-block and four-block tests were largely comparable (and not significantly different), with the sixblock version having minimally better outcomes and the fourblock version taking 30 fewer seconds to complete.
In comparing the D-BIAT with the more traditional D-IAT, we found that the D-IAT produces slightly (and again nonsignificantly) larger group difference effect sizes, improved classification metrics and reliability compared with both the sixand four-block versions of the D-BIAT, with the exception of distinguishing between past year and lifetime attempters, where the D-BIAT showed improved metrics. However, the D-IAT is nearly a minute longer than the six-block version and more than twice as long as the four-block D-BIAT. Thus, in general, across the different D-BIAT and D-IAT versions, we find a tradeoff whereby longer tests that generate more data show slightly improved metrics but take more time to complete. Given that the stated goal of this study was to find the D-BIAT version that approximates the D-IAT results while minimizing administration time, we recommend the use of the four-block version of the D-BIAT because it offered the best trade-off of administration time to strength of effects. In instances where administration time is not a concern, we suggest the D-IAT, given that, generally, it produced larger effects than the D-BIAT. Several findings warrant additional comment. Note. LT-SA vs. LT-No SA ϭ lifetime suicide attempt (BIAT: n ϭ 372; IAT: n ϭ 598) vs. no lifetime suicide attempt (BIAT: n ϭ 789; IAT: n ϭ 1,257); LT-SA vs. LT-SI ϭ lifetime suicide attempt (BIAT n ϭ 598; IAT n ϭ 605) vs. lifetime suicidal ideation (BIAT n ϭ 613; IAT n ϭ 941); PY-SA vs. LT-SA ϭ past year suicide attempt (BIAT n ϭ 103; IAT n ϭ 198) vs. lifetime (but not past year) suicide attempt (BIAT n ϭ 269; IAT n ϭ 400);); PY-SA vs. PW-SI ϭ past week suicide ideation and past year suicide attempt (BIAT n ϭ 76; IAT n ϭ 147) vs. past week suicide ideation (with no lifetime history of attempts; BIAT n ϭ 218, IAT n ϭ 370); AUC-ROC ϭ area under the curve for the receiver operating characteristic. Parentheses contain 95% bootstrapped confidence intervals.
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First, when comparing effect sizes, classification metrics and reliability among the different D-BIAT scoring approaches and the D-BIAT and D-IAT, nearly all were nonsignificantly different. This was the case, even comparing the two-block version of the D-BIAT with the six-and four-block versions. Thus, even though we recommended the four-block version, none were conclusively significantly superior on any outcome. Similarly, when comparing the four-block and six-block versions of D-BIAT and D-IAT, the confidence intervals for each outcome overlapped across the D-BIAT and D-IAT scores, indicating that none were definitively statistically different. In addition, the tasks did not result in significantly different percentage of errors. Thus, we did not find evidence supporting the idea that the D-BIAT was less cognitively demanding than the D-BIAT. However, the D-IAT has three practice blocks to familiarize participants with the task, which might have reduced the task demands, whereas the D-BIAT has no practice blocks. Thus, the fact that the D-BIAT produced a similar error rate as the D-IAT, suggests that the D-BIAT does not necessarily require a practice block.
Although effects were relatively similar across the different tests examined here, it should be noted that even small effect size differences can have large ramifications for sample size requirements for future studies. For example, based on the effect sizes found here, adequately powering a study (assuming an alpha level of .05 and a power of .80) using the D-BIAT to detect a group difference between attempters and ideators would require an additional 44 participants compared with using the D-IAT, even though the effect sizes are fairly similar (D-IAT: Cohen's D ϭ 0.50; D-BIAT: Cohen's D ϭ 0.43; calculations conducted with G-Power [Faul, Erdfelder, Lang, & Buchner, 2007] ). For smaller effect sizes, smaller differences can still require many more participants to achieve adequate power. Thus, even though the differences among effect sizes comparing attempters and ideators (D-BIAT; Cohen's D ϭ 0.33 vs. D-IAT: Cohen's D ϭ 0.36) are very small, the D-BIAT would require an additional 46 total participants to achieve the same power as the D-IAT. In light of these findings, the traditional D-IAT may be of greater use when studying a relatively small high-risk sample in which suicide risk is the primary focus. The D-BIAT may be of greater utility in large-scale studies in which suicide risk is one of several aims and the researcher is unwilling to devote more time to the assessment of suicide risk. Future research should also assess whether task duration affects participation, attrition, and adherence rates, particularly in clinical settings, where one might be willing to trade-off some statistical power if a larger percentage of people participated in the assessment. Overall, the appropriate test may depend on several considerations, including the research question, context, and sample.
Second, given that chance classification produces AUC-ROCs of 0.5 both the D-BIAT and the D-IAT provided fairly poor ability to classify members of the various groups (e.g., attempters vs. nonattempters, etc.). As has been previously hypothesized, (Glenn et al., 2017) , using nonzero rather than a zero threshold provided better classification metrics. For the D-IAT or D-BIAT to effectively improve risk assessment, these tests need to better distinguish among differing risk levels. It could be the case that, although the current results show that the D-IAT and D-BIAT do track both severity (suicide attempts among ideators) and recency (past year attempts among attempters), the participants in this study may have been a relatively moderate or low level of risk, causing these implicit measures to show poor classification performance.
Interestingly, we found that, although the D-BIAT and D-IAT provided similar AUCs for ROC, they did so with different ratios of sensitivity and specificity. Across each group difference, the D-IAT provided high specificity and low sensitivity, whereas the D-BIAT was more balanced between specificity and sensitivity. This suggests that the D-BIAT and D-IAT may tap different aspects of implicit cognitions about death and may each account for unique variance.
Most prior studies of the D-IAT (and in suicide research in general) have compared groups based on lifetime suicidal thoughts or behaviors. More important in clinical settings is the ability to distinguish those who are at acute (not lifetime) risk of such outcomes. In the current study, we examined whether the D-IAT and D-BIAT could identify those with past year attempts among lifetime attempters and among past week ideators and the results were mixed. Specifically, the D-BIAT was better at differentiating past year attempters from those with a more distant history of attempt, whereas the D-IAT was better at differentiating those with a past-year attempt among past-week ideators. Ultimately, additional prospective studies (Barnes et al., 2017; Nock et al., 2010; Nock & Banaji, 2007; Randall et al., 2013) among high-risk populations are required to continue to assess whether implicit measures can be helpful in predicting suicidal behaviors.
In addition to prospective studies, future studies can also assess whether other manipulations might improve the power of the D-IAT and D-BIAT to classify risk-level, such as using personally relevant stimuli (e.g., words related to pills or medication for people that have previously attempted suicide by overdosing on pills), inducing a negative mood prior to the test, or first reminding participants of their suicidal history.
Prior studies have sought to uncover whether group differences on the D-IAT suggest that suicidal participants have a lower implicit bias for life or a higher implicit bias for death, compared with controls (Harrison, Stritzke, Fay, Ellison, & Hudaib, 2014) . Suicidal groups show, on average, negative D scores, indicating reduced implicit bias for life, consistent with prior interpretations (Harrison et al., 2014) . However, the D-IAT presents two concept categories (i.e., "life" and "death") with two attributes (i.e., "me" and "not-me") meaning average RT and D scores represent some combination of implicit bias for the concept paired with "me" and the concept paired with "not-me." The D-BIAT only presents "me" with the concept categories (i.e., "not-me" is never presented) meaning the D-BIAT may represent a "purer" representation of the relationship between oneself and life or death. Interestingly, pastyear attempters (both with and without past-week ideation) show positive score D scores on the D-BIAT (see top right half of Figure  1 ), suggesting that they may have a stronger association with themselves and death rather than just a weaker association between themselves and life.
These results highlight several important directions for future research. First, as mentioned, there is a crucial question of how to maximize the clinical utility of the D-BIAT or D-IAT. This includes practical concerns, such as the method in which the task is delivered (e.g., whether results from a D-IAT administered on a smartphone or tablet is comparable to results from laptop administration) and whether the length of the task affects participation This document is copyrighted by the American Psychological Association or one of its allied publishers.
rates. Second, because the D-BIAT and D-IAT were administered in separate populations in this study, we could not assess the correlation between the two measures. Given that the measures provide different balances of specificity and sensitivity to achieve similar AUCs, they may be helpful if used in conjunction. Third, the short duration of the D-BIAT may be helpful if clinicians wanted repeated assessments, for example, on a patient's smartphone after hospital discharge. However, little work has assessed repeated assessment of the D-IAT or D-BIAT, and whether it increases or decreases predictive validity. Fourth, an important direction is research into using the D-BIAT or D-IAT in conjunction with other metrics of risk, such as medical records and self-report measures, along with advanced statistical procedures (Barak-Corren et al., 2017) , to improve prediction. Fifth, recent reports suggest that most people that die by suicide have some contact with a health care provider, if not mental health professionals (Ahmedani et al., 2014) . Therefore, another possibility is that the D-BIAT be included in a mental health battery screener given to all patients when they visit their primary care physician. However, the threshold cutoff for "high-risk" will have to be determined and, like any detection tool, will be based on many considerations, including the consequences of acting on potential false-positives versus false-negatives. Ultimately, the D-IAT or D-BIAT is unlikely to be a panacea for suicide-risk prediction and prevention but there are several reasons why it may be a helpful tool. First, given that many suicide attempts and deaths occur among people not currently in mental health care, it is important the D-IAT be able to detect risk outside of acute clinical settings. The current study, along with a prior study with more than 6,000 web-based participants (Glenn et al., 2017) , suggest that the D-IAT can distinguish among suicidal and nonsuicidal groups in nonclinical settings (assuming that most web-based participants are not completing the test in clinical care). Second, given the widespread reach of the Internet (88% of Americans have Internet access; Pew Research Center, 2017) along with minimal computer requirements and the automatically returned scores, the D-IAT can easily be used across many clinical and nonclinical settings. Not all people at risk of suicide have Internet access, for example homeless people may lack Internet access, but the fact that the D-IAT can be administered via the web means that the possible scale for administration is quite broad. Furthermore, the fact that the score is RT differences between two conditions means that possible confounds like computer speed or individual differences are controlled for. Third, it is currently unclear how the D-IAT should be used in conjunction with other assessments, including self-report measures and clinicians' expertise to determine who is at greatest risk of suicidal behaviors and needs to be hospitalized. This is a crucially important question and one that we intend to begin to address in the near future.
There are several limitations to the current study. First, all suicidal thoughts and behaviors were measured with self-report. The SITBI is more in-depth and reliable than several measures of This document is copyrighted by the American Psychological Association or one of its allied publishers.
suicide risk used in other epidemiological work (i.e., single items; Nock, Borges, Bromet, Cha et al., 2008) and similar to other widely used measures, such as the Columbia Suicide Severity Rating Scale (Posner et al., 2011) . Still the reliance on self-report has the potential to introduce error through either misinterpretation (Millner, Lee, & Nock, 2015) or the motivation to conceal suicide risk. Second, all participation in the study was anonymous, which may have allowed participants to take the D-IAT multiple times.
Given the large sample size (Ͼ3,000), it is unlikely that this would have significantly altered results. Third, all data are cross-sectional.
Therefore, these results demonstrate that the D-BIAT and D-IAT can predict group status (i.e., history of suicidal behaviors), but can make no claims about predicting future suicidal behaviors. Fourth, the vast majority of analyses focus on suicidal behavior rather than thoughts. While behaviors are of the greatest interest to clinicians and likely to produce the largest between-groups effects, testing the D-BIAT for suicidal ideation and suicidal plans could also be useful. Expanding the D-BIAT to predict suicidal thoughts along with prospective prediction of suicide attempts could prompt novel research questions and allow for the potential early detection of risk. Fifth, we utilized bootstrapped confidence intervals to determine whether differences between the D-BIAT and D-IAT were significant. However, the statistical significance of several outcomes, such as past year attempt versus lifetime attempt, were left inconclusive (i.e., point estimates fell outside of the confidence intervals but the intervals overlapped to some degree, limiting our ability to draw conclusions about these particular outcomes). Finally, the study sample is not representative of the general population and reported higher rates of suicidal thoughts and behaviors than prior community studies. For example, in analyses for the first aim, 32% reported a lifetime suicide attempt, whereas, the estimated prevalence in the general population is 2.7% (Nock, Borges, Bromet, Alonso et al., 2008) . This raises the possibility that the participants self-selected into the study potentially due to a personal interest in the topic.
Overall, we find the D-BIAT produces effects only slightly inferior to the full D-IAT and takes about the half the time. For clinical settings or other circumstances where time is limited but large samples can be acquired, the D-BIAT may be the preferred test to obtain implicit self-harm biases.
